WT mice were bred and maintained in our animal facilities and Mtb infected mice were maintained at our biosafety level-3 at the Africa Health Research Institute (AHRI), K-RITH Tower, Nelson R. Mandela School of Medicine, UKZN, Durban, South Africa in accordance with the guidelines set forth by the South African National Standard (SANS 10386:2008). Mice were maintained on standard rodent chow and had access to food and water. The human lung pathology study was approved by the University of KwaZulu-Natal Biomedical Research Ethics Committee (BREC, Class approval study number BCA 535/16). Patients undergoing lung resection for TB, their study protocol, associated informed consent documents, and data collection tools were approved by the UKZN BREC (Study ID: BE 019/13). Written informed consent was obtained from patients recruited from King DinuZulu Hospital Complex, a tertiary center for TB patients in Durban, South Africa.
min. Slides were rinsed under running water, blued in 3% ammoniated water for 30 s, washed under water, dehydrated and mounted in Distyrene Plasticiser Xylene (DPX). For isotype control, a similar protocol was followed and rabbit IgG (ab37415, Abcam) was used (at the same concentration/dilution as the primary antibodies) in place of the primary antibodies (isotype control).
Mtb and Mice. M. tuberculosis strain H37Rv were passaged in mice, frozen in Middlebrook 7H9 broth (Gibco) containing 20% glycerol and stored at −80°C. For each experiment, Mtb frozen stock was cultured in Middlebrook 7H9 broth (Gibco) supplemented with 10% (v/v) oleic acid-albumin-dextrose-catalase (OADC, Difco), 0.5% (v/v) glycerol and 0.01% (v/v) Tyloxapol (Sigma) at 37 o C with shaking to an OD600 of 1.0. To infect mice, the Mtb culture at an OD600 of 1.0 was diluted 1:100 in 7H9 media with 10% OADC prior to aerosol challenge. All work with live Mtb culture, infected cells and mice were performed in a biosafety level-3 laboratory. CSE -/and wild-type (C57BL/6J X 129SvEv) mice (1) were bred and maintained in the AHRI animal facility. All mice used in this study were age matched from 6 to 8 weeks. Genotypes of CSE -/and WT (CSE +/+ ) mice were confirmed by performing standard PCR on genomic DNA isolated (QIAamp DNA Blood Mini Kit, Qiagen) from blood drawn from the saphenous vein.
PCR was performed using a three-primer set in two reactions, as described previously (1) .
The N1 primer (Table S1 ) is specific for the CSE -/allele and the F1 primer (Table S1 ) is for WT (CSE +/+ ) allele. The reverse primer, R1 (Table S1) , is common for both the CSE -/and WT alleles. Mouse histopathology. Histological sections of Mtb infected or uninfected lungs were stained with either hematoxylin-eosin (H&E) or Ziehl-Neelsen (ZN or acid-fast) stains for evaluation of granulomatous inflammation or detection of Mtb bacillus, respectively. Briefly, mouse lung was harvested and fixed in 10% buffered formalin (Sigma-Aldrich) and embedded in paraffin. 5 µm thick sections were stained with H&E or ZN. Microscopic images were captured on a Hamamatsu NanoZoomer 2.0 RS slide scanner and its viewing platform (NDP.View2).
Immune cells characterization.
Immune cells were isolated from the lungs of 5-6 uninfected or Mtb infected mice per group at each time point. The mouse lung was perfused with 5 mL DPBS via the right ventricle of heart following euthanasia and thoracotomy to remove blood from the pulmonary circulation. To obtain a single cell suspension, the mouse lung was sliced into small pieces in RPMI1640 media containing 0.5 mg/mL Collagenase D (Sigma-Aldrich) and 40 units/mL DNAse I (Roche) and incubated at 37 o C for 45 min with gentle shaking. Cell suspensions and dissociated tissue were then filtered through a 70 µM cell strainer. After washing the strainer with 4 mL of RPMI1640 media, the cells were pelleted at 500 x g for 5 min at 4 o C and washed twice with DPBS. These cells were stained with a live/dead dye (near-IR fluorescent reactive dye) to determine their viability (1 µL dye in 1 mL cell suspension in DPBS), followed by a single wash. Further, cells were then divided into two groups to identify immune cells with specific surface markers using fluorescence conjugated antibodies specific for (i) myeloid cells (CD45, CD11b, CD11c, siglec F and Gr-1) and (ii) lymphoid cells (CD45, CD3, CD4, CD8, CD25, CD62L and CD44) (Table S1 ). Antibody cocktails for the two cell types were prepared in BD Horizon Brilliant TM stain buffer (BD Biosciences). Cells were incubated with these cocktails on ice for 20 min followed by a wash with DPBS containing 3% FBS and fixed with fixation and permeabilization solution (BD Biosciences). For FoxP3 and IFN-γ detection, cells were cultured in RPMI-1640 containing 5 ng/mL PMA, 500 ng/mL Ionomycin and 10 μg/mL brefeldin A (Sigma-Aldrich) at 37 o C for 4 hours. Cells were then harvested, stained with a live/dead dye and surface stained with antibodies specific for CD45, CD3, CD4, CD8 and CD25 on ice for 20 min followed by two DPBS washes. Cells were fixed and permeabilized using the eBioscience TM Foxp3/Transcription Factor Staining Buffer Set 
Metabolites and amino acid detection with LC-MS/MS. Mouse peritoneal macrophages
were plated at 1.5 x 10 6 cells per well in 6-well plate, infected with Mtb at a MOI 4.0 per well and incubated at 37 o C for 24 hrs. Infected cells were left untreated or treated with indicated concentrations of GYY4137. After 24 hours, the cells were washed twice with DPBS (Lonza Bioscience), prior to adding ice-cold methanol:water (1:1) to the macrophages to quench the metabolites. The cells were then incubated in dry ice for 5 minutes. Cells were lysed by bead beating in a Roche MagNA Lyser at 7,000 rpm for 1 min, repeated for two cycles with 5 min of cooling on ice between the cycles. The lysed cells were centrifuged at a 18 000 x g at 4 o C and a 50 uL aliquot of the supernatant was used for protein estimation. Supernatants were spun through a 0.22 µm filter and the filtrate was evaporated using a speed vacuum concentrator at 42°C. The dried pellet was reconstituted in 150 µL water and filtered through a 0.22 µm spin filter for LC-MS/MS analysis (2) . For amino acid quantitation, 50 µL of the metabolite extraction was diluted with 50 µL acetonitrile before LC-MS/MS analysis (2) .
Protein content of the lysed cells was estimated with the Micro BCA TM Protein Assay Kit RNA sequencing and analysis. Total RNA (RQI>9.5) extracted from Mtb infected macrophages isolated from CSE -/and WT mice were submitted for sequencing at the Heflin Genomics Core Facility (University of Alabama at Birmingham). RNA sequencing was performed using Illumina NextSeq500 as per manufacturer's protocol (Illumina). The mRNA library was prepared using the SureSelect Strand Specific mRNA library kit as per manufacturer's protocol (Agilent). To construct the library, mRNA was purified by two rounds of polyA selection using oligo dT-containing magnetic beads. After purification, mRNA was randomly fragmented and then subjected to cDNA first strand synthesis using reverse transcriptase and random primers with inclusion of Actinomycin D (2.4 ng/µL). Second strand cDNA synthesis was performed using DNA polymerase I and RNaseH. cDNA was purified using AMPure XP beads and the ends of the resulting cDNA were blunted, A-tailed and ligated to adaptors for indexing to allow for multiplex sequencing. cDNA libraries were quantitated using qPCR (Roche, LightCycler 480) with the Kapa Biosystems kit for Illumina library quantitation (Kapa Biosystems). Then, clusters were generated according to manufacturer's recommendations for onboard clustering (Illumina). Paired-end 75-bp read length was used for better alignment to the reference genome. Sequenced sample reads were subjected to quality checks using MultiQC (4) to ensure PHRED >30. STAR (version 2.5.3a) was used to align the RNA-Seq fastq reads and annotated to the Mus musculus reference genome (GRCm38.p6, Release M18) from Gencode (5) . HTSeq-count version 0.9.1 was then used to calculate transcript abundances (raw counts) or number of reads mapped to each gene.
DESeq2 (version 1.18.1) was applied to the count files for normalization and differential expression of the gene (6) within R (version 3.4.2). Heatmaps were generated using the pheatmap package (version 1.0.12) (7) in the R statistical software (version 3.6.0) (R Foundation for Statistical Computing, Vienna, Austria., 2019. https://www.R-project.org/).
Gene expression values were scaled by row and were arranged by hierarchical clustering.
Gene lists for specific metabolic pathways were downloaded from the Kyoto Encyclopedia of Genes and Genomes (https://www.genome.jp/kegg/pathway.html) (8) , and gene lists for electron transport chain complexes were obtained from the Mouse Genome Database (http://www.informatics.jax.org/) (9) . Raw sequence reads were uploaded to NCBI Gene Expression Omnibus (GSE143619). Table S1 ). As a negative control, PCR without cDNA was performed in duplicate (NTC -no template control). 
